Time-dependent protective effects of calcium channel blockers on anoxia- and hypoxia-induced proximal tubule injury.
The effects of anoxia or hypoxia on Ca++ uptake and lactic dehydrogenase (LDH) release were examined in freshly isolated rat proximal tubules (rPT). Both Ca++ uptake and LDH release were increased above control after only 10 min of either anoxia or hypoxia in rPT. The increase in Ca++ uptake was through voltage-sensitive, slow Ca++ channels, because pretreatment with chemically dissimilar calcium channel blockers (CCB), either verapamil or flunarizine, prevented the increased Ca++ uptake and reduced the LDH release from the anoxic and hypoxic rPT. After 20 min of hypoxia, however, verapamil pretreatment did not significantly reduce the high Ca++ uptake rate, thus, suggesting that this increase in Ca++ permeability was occurring through pathways other than the slow Ca++ channels. The increase in LDH release was only slightly decreased by verapamil after 20 min of hypoxia. After 20 min of anoxia in rPT, Ca++ uptake was no longer increased, but the increased LDH release persisted. These effects of anoxia were unaltered by verapamil. These results, thus, suggest that early membrane injury to isolated rPT in suspension, which is associated with 10 min of either anoxia or hypoxia, involves increased cellular Ca++ uptake through voltage-sensitive Ca++ channels and protection is afforded by CCB. In contrast, after 20 min of anoxia or hypoxia, rPT membrane damage persisted and was only partially reversed by CCB. The rPT injury induced by 20 min of O2 deprivation, thus, involves factors independent of voltage-sensitive Ca++ channels.